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1
PACKAGE WITH LID SEALING SYSTEM

PRIORITY CLAIM

This application is a continuation-in-part of U.S. appli-
cation Ser. No. 13/362,953, filed Jan. 31, 2012, which claims
priority under 35 U.S.C. §119(e) to U.S. Provisional Appli-
cation Ser. No. 61,440,299, filed Feb. 7, 2011, both of which
are expressly incorporated by reference herein.

BACKGROUND

The present disclosure relates to a package, and particu-
larly to a package including a container and a system for
sealing a closure for the container. More particularly, the
present disclosure relates to a process for mounting the
closure on a brim of a container filled with a product and
moved on a conveyor included in a container filling and
closing line at a factory.

SUMMARY

A package in accordance with the present disclosure
includes a lid adapted to mate with a brim of a container to
close an opening into an interior product-storage region
formed in the container. In illustrative embodiments, the
package is configured to store food in the product-storage
region formed in the container.

In illustrative embodiments, the lid has an elastic top wall
made of an elastic material and a side wall coupled to a
peripheral portion of the top wall and configured to be
coupled to the brim of the container. The elastic top wall
comprises a membrane sheet made of a plastics material.

In an illustrative lid-coupling process in accordance with
the present disclosure, a product (such as food) is discharged
into an interior product-storage region formed in the con-
tainer, then the elastic top wall of the lid is mated with a
portion of the container brim and stretched as the lid is
moved downwardly relative to the container under a force
applied by a moving sealing head during coupling of the lid
to the container. During such a stretching step, the elastic top
wall is moved along the container brim to establish a
brim-wiping motion to cause substantially all of any spilled
product located on the annular brim to be displaced and
wiped off of the container brim so that little, if any, spilled
product remains on the container brim and the surface area
of the elastic top wall of the lid that mates with the
underlying container brim is maximized.

In an illustrative lid-coupling process in accordance with
the present disclosure, the elastic top wall of the lid is heated
by a heater included in the movable sealing head that is used
to couple the lid to the container brim. Sufficient heat is
transferred to the elastic top wall of the lid to establish a
chemical-bond sealed connection between the elastic top
wall of the lid and an upwardly facing surface of the
container brim. The chemical-bond sealed connection
between the top wall of the lid and the container brim will
be broken the first time the lid is removed from the container
by a consumer. After that, the consumer can couple the lid
to the container to create a temporary sealing connection
between the side wall of the lid and the brim of the container.

In an illustrative process, the heat applied to the elastic top
wall of the lid is high enough to cause any residual spilled
product that may remain in a space provided on the container
brim under the elastic top wall after exposure to the wiping
action of the stretching elastic top wall to be gasified. The
gasified residual spilled product will pass as a gas through
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the elastic top wall of the lid into the surroundings so that no
spilled product remains on the container brim.

In some illustrative embodiments, the lid comprises a
membrane sheet configured to provide the top wall of the lid
and a sheet-support ring coupled permanently to the entire
peripheral perimeter edge of the membrane sheet and con-
figured to provide the side wall of the lid. The sheet-support
ring is configured to mate with the brim of the container in
any suitable way to retain the membrane sheet in mating and
sealing engagement with the container brim so that the
opening into the product-storage region formed in the con-
tainer is closed while the lid remains in place on the
container.

Additional features of the present disclosure will become
apparent to those skilled in the art upon consideration of
illustrative embodiments exemplifying the best mode of
carrying out the disclosure as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accom-
panying figures in which:

FIG. 1 shows an illustrative container filling and closing
process in accordance with the present disclosure in which
a container is moved on a conveyor in a factory and
suggesting that the process includes the steps of: (1) filling
the container with food; (2) placing a lid on the brim of the
container; (3) placing the lid and container in a container-
receiving support fixture arranged to lie under a movable
sealing head; (4) moving the sealing head downwardly to
engage the lid; (5) using the sealing head to apply downward
force to the lid as the lid engages the brim of the container
to couple the lid mechanically to the container brim as
suggested in FIGS. 8A-8D and to wipe spilled food off the
brim of the container while the lid remains coupled to the
container brim as shown, for example, in FIGS. 9A-9C and
using a heater provided in the sealing head to apply heat to
the top of the lid while the lid remains mechanically coupled
to the container brim to establish a chemical-bond sealed
connection therebetween as suggested in FIG. 10; and (6)
discharging a sealed package configured to be delivered to
a consumer as shown in FIG. 10;

FIG. 2A is an enlarged perspective view of the container
of FIG. 1 before the 1id is assembled and then coupled to a
brim included in the container to close an opening into a
product-storage region formed in the container and showing
that the lid includes an annular sheet-support ring and a
round membrane sheet;

FIG. 2B is an exploded perspective assembly view show-
ing (from bottom to top) a portion of a container-receiving
support fixture provided in a container filling and closing
line at a factory, a container having a brim, a round mem-
brane sheet and an annular sheet-support ring that cooperate
when assembled to produce the container lid, a movable
sealing head including an illustrative annular 1id mover and
a diagrammatic lid heater coupled to the annular lid mover,
and a diagrammatic sealing-head mover also provided in the
container filling and closing line at the factory and config-
ured to provide means for moving the movable sealing head
downwardly toward the container-receiving support fixture
to engage the lid while the lid rests on the brim of a container
received in the container-receiving support fixture;

FIG. 2C is a perspective view of a package in accordance
with the present disclosure and showing that the package
includes a container and a lid coupled to the container and
made of a membrane sheet and a surrounding sheet-support
ring as suggested in FIGS. 2A, 2B, and 6;
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FIG. 3 is a sectional view taken along line 3-3 of FIG. 2C
showing the lid coupled to the brim of the container;

FIG. 4 is an enlarged partial sectional view taken from a
circled region of FIG. 3 showing an annular lid-retention lug
that is coupled to the side wall of the sheet-support ring and
arranged to extend inwardly into an outwardly opening
undercut space defined by the container brim to lie under a
downwardly facing surface of the container brim to retain a
portion of the membrane sheet of the lid in a stationary
position in sealing engagement with the container brim;

FIG. 5A is an enlarged sectional view taken along line
5A-5A of FIG. 2A providing a diagrammatic cross-sectional
view of a portion of the membrane sheet included in the lid
and showing that the membrane sheet is multi-layered and
comprises, in series, top to bottom (or left to right), an outer
bed comprising an aggressive sealant layer adapted to
adhere permanently to the sheet-support ring, a core com-
prising a polypropylene layer, and an inner bed comprising
a peelable and resealable sealant layer adapted to bond
chemically to the container brim when the top of the lid is
heated by the lid heater included in the sealing head to
establish the chemical-bond sealed connection between the
top of the lid and the container brim;

FIG. 5B is an enlarged sectional view taken along line
5B-5B of FIG. 2A showing that the sheet-support ring
includes an annular band and an inwardly extending annular
lid-retention lug coupled to the annular band and showing
that an upper portion of the annular band, the inwardly
extending annular lid-retention lug, and a lower portion of
the annular band cooperate to define an inner surface that is
arranged to mate with an outer bed (e.g., non-peelable
aggressive sealant layer) of a multi-layer membrane sheet
(as suggested in FIGS. 6 and 7) to retain the membrane sheet
permanently in a mounted position on the sheet-support
ring;

FIG. 6 is an enlarged perspective view of a section of the
lid taken along line 6-6 in FIG. 1 showing that the membrane
sheet is mounted permanently to an inner surface of the
annular sheet-support ring to form the 1id;

FIG. 7 is a view similar to FIG. 6 and taken along line 7-7
of FIG. 2C after the lid is mounted on the brim of container
showing (1) mating engagement of a portion of an inner bed
of the multi-layer membrane sheet and the outer perimeter
surface of the container brim when the annular lid-retention
lug is arranged to extend under the container brim and (2)
mating engagement of a horizontally extending peripheral
portion of the inner bed of the multi-layer membrane sheet
and an annular upwardly facing surface of the container
brim (after the lid was heated as disclosed herein) to
establish a chemical-bond sealed connection between the top
of the 1id and the brim of the container;

FIGS. 8A-8D show an illustrative process for moving the
lid downwardly using the sealing head to establish a
mechanical coupling between the lid and the container brim;

FIG. 8A shows the lid in a first engaged position on the
container brim during a lid-mounting step at a factory and
showing that some of the food that was discharged toward
the interior product-storage region formed in the container
during an earlier container filling step (see, for example,
STEP 2 in FIG. 1) has landed on the brim of the container
to form a mound of spilled food;

FIG. 8B shows the downwardly moving lid in a subse-
quent second engaged position on the container brim and
showing that the mound of spilled food on the container
brim has been compressed between the membrane sheet of
the lid and the brim of the container as a result of downward
movement of the lid relative to the container brim;
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FIG. 8C shows the downwardly moving lid in a subse-
quent third engaged position on the container brim and
showing further compression of the mound of spilled food
between the membrane sheet of the lid and the brim of the
container;

FIG. 8D shows the downwardly moving lid in a subse-
quent fourth engaged (coupled) position on the brim of the
container to establish a mechanical coupling between the lid
and the container brim and suggesting that a small first
portion of the mound of spilled food located on the upwardly
facing surface of the container brim has been pushed radially
outwardly to lie along an outer side wall of the container
brim, a relatively larger second portion of the mount of
spilled food located on the container brim has been pushed
radially inwardly into the interior product-storage region of
the container, and a remaining third portion of the mound of
spilled food remains on the upwardly facing surface of the
container brim to provide a relatively thin layer of spilled
food on the container brim;

FIGS. 9A-9C show an illustrative process of wiping (i.e.,
squeegeing) the remaining thin layer of spilled food from the
upwardly facing surface of the container brim in response to
further downward movement of the lid relative to the
container to remove substantially all spilled food from the
container brim and thereby increase the surface contact area
of the membrane sheet of the lid on the brim of the container;

FIG. 9A shows the downwardly moving lid in a subse-
quent fifth engaged position on the brim of the container to
stretch the membrane sheet further to displace some of the
thin layer of spilled food remaining on the upwardly facing
surface of the container brim and move it in a radially
inward direction into the interior product-storage region of
the container to increase the surface contact area between
the membrane sheet and the container brim;

FIG. 9B shows further stretching of the membrane sheet
as the downwardly moving lid reaches a subsequent sixth
engaged position on the container brim to displace more
spilled food and moved that displaced food into the interior
product-storage region of the container to increase further
the surface contact area between the membrane sheet and the
container brim;

FIG. 9C shows still more stretching of the membrane
sheet as the downwardly moving lid reaches a subsequent
seventh engaged position on the container brim to displace
substantially all of the spilled food to increase still further
the surface contact area between the membrane sheet and the
container brim;

FIG. 10 shows that a heater provided in the sealing head
has been activated to heat the stretched membrane sheet to
establish a chemical-bond seal between the stretched mem-
brane sheet included in the top of the lid and underlying
portions of the container brim and shows diagrammatically
that any minute quantity of residual spilled food left on the
upwardly facing surface of the brim is gasified during
exposure of the stretched membrane sheet to heat from the
heater and passed as a gas through the membrane sheet to the
surroundings;

FIGS. 11-13 show a package in accordance with another
embodiment of the present disclosure in which the mem-
brane sheet of the lid is formed to include an upwardly
opening concave center portion and is configured to be
coupled to an annular brim of a companion container in
accordance with the process disclosed herein;

FIG. 11 is a perspective view of a package in accordance
with the present disclosure and showing that the package
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includes a container and a lid mounted on the container and
made of a multi-layer membrane sheet and a surrounding
sheet-support ring;

FIG. 12 is a sectional view taken along line 12-12 of FIG.
11 showing mating engagement of the lid on the brim of the
container so that a perimeter portion of the multi-layer
membrane sheet is trapped between an inner perimeter
surface of the sheet-support ring and an outer perimeter
surface of the container brim to retain product stored in the
product-storage region of the container in a sealed chamber
when the lid is mounted on the container; and

FIG. 13 is an enlarged partial sectional view taken from
a circled region of FIG. 12 showing the perimeter portion of
the multi-layer membrane sheet seated in an annular interior
channel formed in a side wall of the sheet-support ring and
arranged to terminate at a perimeter edge formed in an
annular lid-retention lug that is coupled to the side wall of
the sheet-support ring and arranged to extend inwardly into
an outwardly opening undercut space defined by the con-
tainer brim to engage a downwardly facing surface of the
container brim to retain the perimeter portion of the mem-
brane sheet in a stationary position in sealing engagement
with the container brim.

DETAILED DESCRIPTION

A lid 14 is coupled to a brim 24 of a container 12 using
downwardly directed force 220F and heat 220H to provide
a package 10 in a sequence of illustrative steps shown, for
example, in FIG. 1. A top wall 14T of lid 14 is moved by a
movable sealing head 220 in a container filling and closing
process as suggested diagrammatically in STEP 5 of FIG. 1
and in FIGS. 9A-9C to wipe any spilled product 306 (e.g.,
food) that was deposited inadvertently on the container brim
24 during filling of container 12 as suggested in STEPS 1
and 2 of FIG. 1 off container brim 24 to maximize mating
contact between an inner surface 3231 of top wall 14T of lid
14 and an upwardly facing surface 24U of container brim 24.

A heater 224 provided in movable sealing head 220 is
operated to apply heat 220H to the top wall 14T of 1id 14 as
suggested in STEP 5 of FIG. 1 and FIG. 10 while 1id 14 is
coupled mechanically to container brim 24. This applied
heat 220H is sufficient to establish a chemical-bond sealed
connection 101 between top wall 14T of lid 14 and container
brim 24 at a container filling and closing factory as sug-
gested in FIG. 10. This chemical-bond sealed connection
will be broken the first time a consumer removes lid 14 from
container 12. In illustrative embodiments, the applied heat
220H is high enough to cause any minute quantity of
residual spilled product 306 extant on container brim 24 and
located in a space provided between top wall 14T of lid 14
and container brim 24 to be gasified and pass as a gas 306G
through top wall 14T of lid 14 into the surroundings as
suggested diagrammatically in FIG. 10 so that no spilled
product 306 remains on container brim 24.

An illustrative container filling and closing process is
shown in FIG. 1. In STEP 1, a product 304 such as food is
discharged from a food product supply 300 through a
dispenser 302 into an interior product-storage region 26
formed in container 12 before lid 14 is coupled to brim 24
of container 12. In STEP 2, it can be seen that some of food
product 304 landed inadvertently on container brim 24
during STEP 1 to provide a mound of spilled product 306 on
container brim 24. In STEP 3, the filled and lidded container
12 is placed in a container-receiving support fixture 210 that
is arranged to lie under a movable sealing head 220 com-
prising a lid pusher 222 and heater 224 as suggested in FIG.
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2B. It is within the scope of this disclosure to place container
12 in container-receiving support fixture 210 before STEP 1.

In STEP 4, the movable sealing head 220 is moved
downwardly to cause lid pusher 222 to engage lid 14 while
lid 14 is at rest on container brim 24. In STEP 5, lid pusher
222 of movable sealing head 220 is moved by a sealing head
mover 218 to apply downwardly directed force 220F to lid
14 as lid 14 engages container brim 24 to couple lid 14
mechanically to container brim 24 as suggested in FIGS.
8A-8D. In STEP 5, a heater 224 provided in movable sealing
head 220 is used to apply downwardly directed heat 220H to
top wall 14T of lid 14 while lid 14 remains mechanically
coupled to container brim 24 as suggested in FIG. 10 to
establish a chemical-bond sealed connection 101 between
top wall 14T of lid 14 and container brim 24. In STEP 6, a
sealed package 10 comprising container 12 and lid 14 is
presented and ready to be delivered to a buyer.

A package 10 in accordance with the present disclosure
includes a container 12 and a lid 14 configured to mate with
container 12 to close an opening 27 into an interior product-
storage region 26 formed in container 12 as suggested in
FIGS. 1-4. Lid 14 comprises a side wall 14S defined by a
sheet-support ring 30 configured to mate with annular brim
24 of container 12 as suggested in FIGS. 2-4 and a top wall
14T included in membrane sheet 32 that is coupled perma-
nently to the sheet-support ring 30 to move therewith
whenever lid 14 is moved relative to container brim 24. A
center plate 32P included in membrane sheet 32 is heated by
heat 220H generated by heater 224 to establish the chemical-
bond sealed connection 101 between top wall 14T of lid 14
and container brim 24 as suggested in FIG. 7 during a
lid-heating step included in the container filling and closing
process in accordance with the present disclosure as sug-
gested in FIGS. 1 and 10. This chemical-bond sealed con-
nection 101 is broken the first time that lid 14 is removed
from container 12 by a consumer. Membrane sheet 32 is a
barrier material that is configured to mate temporarily and
repeatedly with container brim 24 to establish a fluid seal
therebetween whenever lid 14 is later mounted on container
brim 24 by the consumer.

In illustrative embodiments, membrane sheet 32 provides
a barrier lidstock and is anchored to the surrounding sheet-
support ring 30 to form lid 14 as suggested in FIGS. 5A and
7. It is within the scope of this disclosure to use insert-
molding techniques to overmold sheet-support ring 30 onto
the multi-layer membrane sheet 32 to form lid 14. In
illustrative embodiments, membrane sheet 32 is bonded
permanently to sheet-support ring 30.

Sheet-support ring 30 provides a lid-ring frame for the
multi-layer membrane sheet 32 as suggested in FIGS. 4 and
6. In an illustrative embodiment, sheet-support ring 30 is
configured to mate temporarily in snapping relation with a
portion of container brim 24 overlying an outwardly extend-
ing undercut space formed in container 12 so that container
lid 14 is removable and reclosable as suggested in FIGS. 4
and 7.

Membrane sheet 32 is mounted permanently to an inner
surface 301 of the annular sheet-support ring 30 to form lid
14 as shown in FIG. 6. As suggested in FIG. 7 after lid 14
is mounted on brim 24 of container 12 there is: (1) mating
engagement of a portion of membrane sheet 32 and an outer
peripheral portion 240 of container brim 24 when an
annular lid-retention lug 30L is arranged to extend under the
container brim 24 and (2) mating engagement of a horizon-
tally extending peripheral portion of center plate 32P of
membrane sheet 32 and an annular upwardly facing surface
24U of container brim 24 (after lid 14 was heated as
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disclosed herein) to establish a chemical-bond sealed con-
nection 101 between the top wall 14T of lid 14 and brim 24
of container 12.

An illustrative process for moving lid 14 downwardly
using the movable sealing head 220 to establish a mechani-
cal coupling between lid 14 and container brim 24 is shown,
for example, in FIGS. 8A-8D. As suggested in FIG. 8A, 1lid
14 is placed in a first engaged position on container brim 24
during a lid-mounting step at a factory. Some of the food 304
that was discharged through a dispenser 202 toward the
interior product-storage region 26 formed in container 12
during an earlier container filling step (see, for example,
STEP 2 in FIG. 1) has landed on brim 24 of container 12 to
form a mound 306 of spilled food. As suggested in FIG. 8B,
the downwardly moving lid 14 has arrived in a subsequent
second engaged position on the container brim 24 to cause
the mound 306 of spilled food on the container brim 24 to
be compressed between membrane sheet 32 of lid 14 and
brim 24 of container 12 as a result of downward movement
of'lid 14 relative to container brim 24. As suggested in FIG.
8C, downwardly moving lid 14 has arrived in a subsequent
third engaged position on container brim 24 to cause further
compression of the mound 306 of spilled food between
membrane sheet 32 of lid 14 and brim 24 of container 12.

As suggested in FIG. 8D, downwardly moving lid 14 has
arrived in a subsequent fourth engaged (coupled) position on
brim 24 of container 12 to establish a mechanical coupling
between lid 14 and container brim 24. A small first portion
3061 of mound 306 of spilled food located on the upwardly
facing surface 24U of container brim 24 has been pushed
radially outwardly to lie along an outer side wall 240 of
container brim 24. A relatively larger second portion 3062 of
the mound 306 of spilled food located on container brim 24
has been pushed radially inwardly into the interior product-
storage region 26 of container 12 and may contact an inner
side wall 241 of container brim 24. A remaining third portion
3063 of the mound 306 of spilled food remains on the
upwardly facing surface 24U of container brim 24 to provide
a relatively thin layer 3063 of spilled food 306 on container
brim 24.

An illustrative process of wiping (i.e., squeegeing) the
remaining thin layer 3063 of spilled food 306 from the
upwardly facing surface 24U of container brim 24 in
response to further downward movement of lid 14 relative to
container 12 is shown, for example, in FIGS. 9A-9C, to
remove substantially all spilled food 306 from container
brim 24 and thereby increase the surface contact area of
membrane sheet 32 of lid 14 on brim 24 of container 12. As
suggested in FIG. 9A, the downwardly moving 1lid 14 has
arrived in a subsequent fifth engaged position on brim 24 of
container 12 to stretch membrane sheet 32 further to dis-
place some of the thin layer 3063 of spilled food 306
remaining on upwardly facing surface 24U of container brim
24 and move it in a radially inward direction into the interior
product-storage region 26 of container 12 to increase the
surface contact area between membrane sheet 32 and con-
tainer brim 24. As suggested in FIG. 9B, further stretching
of membrane sheet 32 takes place as the downwardly
moving lid 14 reaches a subsequent sixth engaged position
on container brim 24 to displace more spilled food 3063 and
move that displaced food 3063 into the interior product-
storage region 26 of container 12 to increase further the
surface contact area between membrane sheet 32 and con-
tainer brim 24. As suggested in FIG. 9C, still more stretching
of membrane sheet 32 takes place as the downwardly
moving lid 14 reaches a subsequent seventh engaged posi-
tion on container brim 24 to displace substantially all of the
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spilled food 306 to increase still further the surface contact
area between membrane sheet 32 and container brim 24.

A heater 224 provided in the movable sealing head 220
has been activated to apply downwardly directed heat 220H
to the stretched membrane sheet 32 to establish a chemical-
bond sealed connection 101 between the stretched mem-
brane sheet 32 included in the top wall 14T of lid 14 and
underlying portions of container brim 24 as suggested in
FIG. 10. In illustrative embodiments, any minute quantity of
residual spilled food 3063 left on the upwardly facing
surface 24U of brim 24 is gasified during exposure of the
stretched membrane sheet 32 to downwardly directed heat
220H from the heater 224 and passed as a gas 306G through
membrane sheet 32 to the surroundings so that no spilled
product 306 remains on container brim 24.

Membrane sheet 32 has multiple layers in accordance
with an illustrative embodiment of the present disclosure
and comprises an outer bed 321 adapted to carry and exhibit
high-quality high-resolution graphics 326 (as suggested in
FIG. 2C) and to mate with sheet-support ring 30 as sug-
gested in FIGS. 3 and 4. Membrane sheet 32 also includes
an inner bed 323 adapted to bond chemically with container
brim 24 when heated and to mate with container brim 24 to
establish a fluid seal therebetween each time lid 14 is
mounted on container 12 as suggested in FIGS. 3, 4, and 7.
Multi-layer membrane sheet 32 also includes a core 322
interposed between and coupled to outer and inner beds 321,
323 as suggested in FIG. 5A.

Inner bed 323 comprises a peelable and resealable sealant
layer that in illustrative embodiments is configured to
engage container brim 24 to provide means for establishing
a fluid seal between lid 14 and container 12 each time the
reclosable lid 14 is mated with container brim 24 so that
ingress of oxygen and other contaminants into product-
storage region 26 formed in container 12 is blocked while lid
14 is mated to container 12. Lid 14 can be removed from
container 12 and reclosed in one piece repeatedly by a
consumer and still establish a fluid seal between lid 14 and
container 12 each time lid 14 is mated to container 12.

Inner bed 323 is made of a composition in accordance
with the present disclosure that functions to establish a fluid
seal between lid 14 and container brim 24 each time the
removable and reclosable lid 14 is mounted on container 12.
Thus, sheet-support ring 30 and multi-layer membrane sheet
32 cooperate to create a fluid seal between lid 14 and
container 12 that is opened easily by a consumer and that is
later resealable.

In a container-filling process in accordance with the
present disclosure, a product 304 (e.g., food) is deposited by
a dispenser 302 into interior product-storage region 26
formed in container 12 as suggested in FIG. 1. Then lid 14
is mounted on container 12 to close an opening 27 into
product-storage region 26 and to cause the peelable and
resealable sealant layer established by inner bed 323 in
membrane sheet 32 to mate with brim 24 of container 12 so
that a mechanical seal is established as suggested in FIGS.
3, 4, 7, and 8D. Then, for example, the peelable and
resealable sealant layer established by inner bed 323
included in top wall 14T of lid 14 is welded to container
brim 24 using downwardly directed heat 220H applied by
heater 224 to inner bed 323 through outer bed 321 and core
322 or other suitable means so that a chemical-bond sealed
connection 101 is established. It is within the scope of the
present disclosure to couple inner bed 323 of membrane
sheet 32 to container brim 24 through heat 220H applied by
conduction or transmission of ultrasonic or electromagnetic
energy.
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A process is provided in accordance with the present
disclosure for coupling a lid 14 to a brim 24 of a container
12 to close an opening 27 into an interior product-storage
region 26 formed in the container 12 as suggested in FIG. 1.
The process comprises the steps of providing a lid 14 having
an elastic top wall 14T made of an elastic material and
moving the elastic top wall 14T of lid 14 downwardly
toward the annular brim 24 of container 12 to cause a
radially outer portion of the elastic top wall 14 of the lid 14
to contact an outer peripheral portion 240 of the annular
brim 24 and to locate any spilled product 306 extant on the
upwardly facing surface 24U of the annular brim 24 under
a downwardly facing surface 3231 of the elastic top wall 14T
of the lid 14 as suggested in FIGS. 8A-8D.

The process further comprises the step of stretching the
elastic top wall 14T of lid 14 in radially outward directions
during further downward movement of lid 14 relative to
brim 24 of container 12 as suggested in FIGS. 9A-9C to
move substantially all of the spilled product 306 extant on
the upwardly facing surface 24U of the annular brim 24 in
a radially inward direction past an inner peripheral portion
of annular brim 24 into the interior product-storage region
26 formed in container 12 and cause substantially all of the
upwardly facing surface 24U of annular brim 24 to be free
of spilled product 306 and to mate with a confronting
companion portion of the downwardly facing surface 3231
of elastic top wall 14T of lid 14 therebetween so that
substantially all of the spilled product 306 formerly extant
on the upwardly facing surface 24U of annular brim 24 is
wiped away as suggested in FIG. 10. Container 12 has an
annular brim 24 arranged to surround an opening 27 into an
interior product-storage region 26 formed in the container
12. Annular brim 24 includes an inner peripheral portion 241
bounding the opening 27, an outer peripheral portion 240
surrounding the inner peripheral portion 241, and an
upwardly facing surface 24U lying between and intercon-
necting the inner and outer peripheral portions 241, 240 as
suggested in FIGS. 7 and 8A.

The process further comprises the step of heating elastic
top wall 14T of 1id 14 to establish a chemical-bond sealed
connection 101 between elastic top wall 14T of 1id 14 and
upwardly facing surface 24U of annular brim 24 of container
12 as suggested in STEP 5 of FIG. 1 and in FIG. 10. Heat
220H in excess of a selected temperature is applied to elastic
top wall 14T of lid 14 during the heating step to cause any
residual spilled product 3063 located on the upwardly facing
surface 24U of annular brim 24 in a space provided between
elastic top wall 14T of lid 14 and annular brim 24 of
container 12 after the stretching step to be gasified and pass
as a gas 306G from the space through elastic top wall 14T
of lid 14 into the surroundings so that no spilled product
remains on annular brim 24 of container 12 as suggested in
FIG. 10.

Outer peripheral portion 240 of the annular brim 24 has
an annular convex rounded shape as shown, for example, in
FIGS. 8A-8D. The radially outer portion of elastic top wall
14T of 1id 14 is deformed during the stretching step to mate
with and move on outer peripheral portion 240 of annular
brim 24 without piercing the elastic top wall 14T as lid 14
continues to move downwardly relative to container 12. A
radially inwardly moving squeegeing action takes place
along the upwardly facing surface 24U of annular brim 24
and from outer peripheral portion 240 of annular brim 24
toward inner peripheral portion 241 of annular brim 24 to
wipe substantially all of the spilled product 306 extant on the
upwardly facing surface 24U of annular brim 24 in a radially
inward direction into the interior product-storage region 26
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during movement of the radially outer portion of the elastic
top wall 14T of lid 14 on outer peripheral portion 240 of
annular brim 24 during the stretching step. Acute angle 0
having an apex A on the peripheral portion of the annular
brim 24 and established between the upwardly facing sur-
face 24U of annular brim 24 and downwardly facing surface
3231 of elastic top wall 14 of 1id 14 is decreased substantially
to zero as suggested in FIGS. 9A-9C and FIG. 10 during the
stretching step to cause downwardly facing surface 3231 of
elastic top wall 14T of lid 14 to mate in stages in a radially
inwardly directed rolling motion with the upwardly facing
surface 24U of annular brim 24.

Lid 14 includes a sheet-support ring 30 and a membrane
sheet 32 made of the elastic material. Sheet-support ring 30
is configured to surround annular brim 24 during the stretch-
ing step. Membrane sheet 32 has an outer surface 3210
coupled permanently to sheet-support ring 30 to form lid 14
and an inner surface 3231 arranged to face away from outer
surface 3210 and define the downwardly facing surface
3231 of elastic top wall 14T of lid 14.

The process further comprises the step of heating the
membrane sheet 32 using a heater 224 after the stretching
step as suggested in FIGS. 1 and 10. The inner surface 3231
of membrane sheet 32 is configured to provide means for
chemically bonding with the upwardly facing surface 24U of
annular brim 24 during the heating step, separating from the
upwardly facing surface 24U of annular brim 24 in response
to application of an external peeling force to membrane
sheet 32 to disengage lid 14 from annular brim 24 of
container 12, and mating temporarily and repeatedly with
the upwardly facing surface 24U of annular brim 24 of
container 12 to close the opening 27 into the interior
product-storage region 26 formed in container 12 each time
lid 14 is coupled to container 12 by a consumer so that any
product 304 stored in the interior product-storage region 26
is retained in a sealed chamber 100 defined by container 12
and lid 14 as suggested in FIG. 2C.

Sheet-support ring 30 includes an annular band 30B
having a top surface 30T and an annular lid-retention lug
30L appended to annular band 20B below the top surface
30T and arranged to lie under annular brim 24 of container
12 when 1id 14 is coupled to container 12. Membrane sheet
32 includes a center portion 32P arranged to provide top wall
14T of lid 14 and lie above the opening 27 into the interior
product-storage region 26 and above the upwardly facing
portion 24U of annular brim 24. Membrane sheet 32 further
includes an endless portion 32R arranged to surround center
portion 32P and move on outer peripheral portion 240 of the
annular brim 24 during the stretching step and to mate
permanently with the sheet-support ring 30.

The endless portion 32R of the membrane sheet 32
includes a radially outwardly facing annular concave surface
mating with the annular lid-retention lug 30L. As suggested
in FIG. 10, endless outer portion 32R of membrane sheet 32
comprises, in sequence, a frustoconical segment 132
coupled to center portion 32P of membrane sheet 32, a
cylinder-shaped segment 232 coupled to annular band 30B,
a first convex annular segment 332 coupled to annular
lid-retention lug 30L, a concave annular segment 432
coupled to annular lid-retention lug 30L, and a second
convex annular segment 532 coupled to annular lid-retention
Iug 30L. It is within the scope of the present disclosure to
provide segment 132 with a more rounded shape as shown,
for example, in FIG. 5A.

Annular band 30B of sheet-support ring 30 further
includes an upper interior wall 34W located between the top
surface 30T and the annular lid-retention lug 30L and a
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lower interior wall 36W arranged to lie below and in
spaced-apart relation to the upper interior wall 34 W to locate
the annular lid-retention lug 30L therebetween as suggested
in FIG. 5B. The endless portion 32R of the membrane sheet
32 further includes a radially outwardly facing upper surface
mating with upper interior wall 34W of annular band 30B
and a radially outwardly facing lower surface mating with
lower interior wall 36 W of annular band 30B. A portion of
the radially outwardly facing upper surface of annular band
30B associated with the top surface 30T of annular band 30B
is arranged to surround the center portion 32P of membrane
sheet 32 without contacting membrane sheet 32 to form an
upwardly opening annular channel 400 between annular
band 30B and a portion of outer surface 3210 of membrane
sheet 32 as shown, for example, in FIGS. 6 and 7.

Membrane sheet 32 is a multi-layer component compris-
ing an outer bed 321 providing the outer surface 3210, an
inner bed 323 providing the inner surface 3231, and a core
322 interposed between and coupled to the outer and inner
beds 321, 323. Each of the outer bed 321, core 322, and inner
bed 323 is made of a different material. Inner bed 323
includes metalized low-density polyethylene, polypropyl-
ene-based sealant, blends of polypropylene and polybutane,
as well as EMA-EVA-based sealants. Inner bed 323 is made
of' a composition configured to establish a fluid seal every
time the lid 14 is coupled with the annular brim 24 of the
container 12 after the lid 14 is first removed from the
container.

A process is provided for coupling a lid 14 to a brim 24
of a container 12 to close an opening 27 into an interior
product-storage region 26 formed in the container 12 as
suggested in FIG. 1. The process comprises the steps of
filling an interior product-storage region 26 formed in a
container 12 with product 304, placing a lid 14 on the brim
24 of the container 12 to cover an opening 27 into the
interior product-storage region 26, moving a sealing head
220 downwardly toward a container 12 received in a con-
tainer-receiving support fixture 210 to apply downwardly
directed force 220F to the lid 14 while the lid 14 is on the
brim 24 of the container 12 to couple the lid 14 mechanically
to the brim 24 and to move a top wall 14T of the lid 14
laterally relative to the brim 14 to wipe any spilled product
306 off the brim 24 while the lid 14 remains coupled to the
brim 24, and using a heater 224 associated with the sealing
head 220 to apply heat 220H to the top wall 14T of the lid
14 while the lid 14 remains mechanically coupled to the
brim 24 to establish a chemical-bond sealed connection 101
between the top wall 14T of the lid 14 and the brim 24 of the
container 12.

The heater 224 is operated to apply heat 220H in excess
of a selected temperature to the top wall 14T of the lid 14 to
cause any residual spilled product 306 located on the brim
24 after the moving step to be gasified and pass as a gas
306G through the top wall 14T of the lid 14 to the surround-
ings. The lid 14 includes a side wall 14S defined by a
sheet-support ring 30. The top wall 14T is defined by a
membrane sheet 32 made of an elastic material. Membrane
sheet 32 has an outer surface 3210 coupled permanently to
the sheet-support ring 30 to form the lid 14 and an inner
surface 3231 arranged to face away from the outer surface
3210 and toward the annular brim 24. Sheet-support ring 30
includes an annular band 30B having a top surface 30T and
an annular lid-retention lug 30L. appended to the annular
band 30B below the top surface 30T and arranged to lie
under the annular brim 24 of the container 12 when the lid
14 is coupled to the container 12. Membrane sheet 32
includes a center portion 32P arranged to provide the top
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wall 14T of the lid 14 and lie above the opening 27 into the
interior product-storage region 26 and above the upwardly
facing portion 24U of the annular brim 24. Membrane sheet
32 further includes an endless portion 32R arranged to
surround the center portion 32P and move on the outer
peripheral portion 240 of annular brim 24 during the
stretching step and to mate permanently with the sheet-
support ring 30.

In illustrative embodiments, sheet-support ring 30 has an
endless (e.g., round, ring-shaped, square, oblong, etc.) edge
shaped to mate with a companion container 12. Sheet-
support ring 30 may be thermoformed or otherwise molded
of a suitable plastics material. Suitable materials include
polypropylene (PP) or high-density polyethylene (HDPE).
Sheet-support ring 30 may also be made of polyethylene
terephthalate (PET) or crystallized polyethylene terephtha-
late (CPET) to improve barrier properties. Sheet-support
ring 30 may also be made using a coextruded material with
barrier polymers such as EVOH or PVdC in a center layer.

In illustrative embodiments, multi-layer membrane sheet
32 can be produced using a coextruded film or sheet product
comprising, for example, PP or HDPE. Membrane sheet 32
may also include one or more barrier layers such as EVHO,
NYLON, or PVdC, tie layers, and a sealant layer. The
sealant layer may comprise metalized LDPE or LLDPE,
PP-based sealant, blends of PP and polybutane, as well as
EMA- and EVA-based sealants.

It is unnecessary to attach a separate closure film or foil
to the container on the filling line after container 12 has been
filled and before lid 14 is mounted on container 12 when
using a lid 14 in accordance with the present disclosure
owing, in part, to the provision of a peelable and resealable
sealant layer 323 in the lid 14 disclosed herein. Packaging
cost and complexity is thus minimized and the customer is
provided with an easy-to-use product that is characterized by
sustainability. The peelable and releasable sealant layer is
peelable and resealable.

A package in accordance with the present disclosure is
well-suited for use in hot-filled non-barrier containers. It
may also be used in barrier, retortable containers. Sustain-
ability is enhanced because the 1id is made of like materials
without the inclusion of metal rings or other non-plastics
materials in illustrative embodiments.

A package 10 in accordance with the present disclosure
includes a container 12 and a lid 14 as suggested in FIGS.
1-4. Container 12 is formed to include a product-storage
region 26 and a brim 24 bordering an opening 27 into
product-storage region 26 as suggested in FIGS. 2A and 2B.
Lid 14 is adapted to mate with brim 24 of container 12 to
close the opening 27 into product-storage region 26 formed
in container 12 as suggested in FIG. 3.

Lid 14 includes a sheet-support ring 30 and a membrane
sheet 32 as suggested in FIGS. 4, 5A, and 5B. Membrane
sheet 32 is coupled permanently to sheet-support ring 30 to
move therewith relative to container 12 as suggested in FIG.
6.

Sheet-support ring 30 is configured to mate with brim 24
of container 12 when lid 14 is mounted on container 12 to
extend around the opening 27 into product-storage region 26
as suggested in FIGS. 1-4. Sheet-support ring 30 also is
configured to include an inwardly facing wall 34W arranged
to face toward brim 24 of container 12 as suggested in FIGS.
5B, 6, and 7.

Membrane sheet 32 has an outer surface 3210 coupled
permanently to sheet-support ring 30 to form lid 14 as
suggested in FIGS. 4 and 6. Membrane sheet 32 also
includes an inner surface 3231 configured to provide means



US 9,469,445 B2

13

for mating temporarily and repeatedly with brim 24 of
container 12 to close the opening 27 into product-storage
region 26 and establish a sealed connection between mem-
brane sheet 32 and brim 24 of container 12 each time
sheet-support ring 30 of lid 14 is mated with brim 24 of
container 12 so that any product 304 stored in product-
storage chamber 26 is retained in a sealed chamber 100
defined by container 12 and lid 14 as suggested in FIGS. 2C
and 3.

Sheet-support ring 30 includes an exterior surface 30E
facing away from brim 24 of container 12 and an interior
surface 301 facing toward brim 24 of container 12 and lying
between exterior surface 30E and brim 24 of container 12 as
suggested in FIG. 5B. Interior surface 301 includes inwardly
facing wall 34W and annular edge-support surface 34S.
Inwardly facing wall 34W has a concave shape as suggested
in FIG. 5B.

Outer surface 3210 of membrane sheet 32 includes a
center portion 31 and an endless portion 33 as suggested in
FIGS. 2A and 6. Center portion 31 is arranged to lie above
the opening 27 into the product-storage region 26 when lid
14 is mounted on container 12 as suggested in FIGS. 4 and
7. Endless portion 33 is coupled to and arranged to surround
center portion 31 as suggested in FIG. 5A. Endless portion
33 of outer surface 3210 of membrane sheet 32 has a shape
that is arranged to mate with interior surface 301 of sheet-
support ring 30 as suggested in FIGS. 4, 6, and 7. Center
portion 31 is round and endless portion 33 is ring-shaped in
an illustrative embodiment as suggested in FIG. 2A.

Sheet-support ring 30 includes a top surface 30T arranged
to lie above brim 24 of container 12 when lid 14 is mounted
on container 12 as suggested in FIGS. 4 and 7. Outer surface
3210 of center portion 31 is arranged to lie in a space
provided between top surface 30T and inwardly facing wall
34W of sheet-support ring 30 as suggested in FIGS. 6 and 7.

Sheet-support ring 30 includes an annular band 30B
having a top surface 30T and an annular lid-retention lug
30L appended to annular band 30B at a point below top
surface 30T as suggested in FIGS. 5B, 6, and 7. Annular
lid-retention lug 30L is arranged to lie under brim 24 of
container 12 when lid 14 is mounted on container 12 to
provide means for trapping a section of membrane sheet 32
between annular lid-retention lug 30l and brim 24 of
container 12 to block removal of lid 14 from a mounted
position on container 12 as suggested in FIGS. 4 and 7.
Center portion 31 of outer surface 3210 of membrane sheet
32 lies below top surface 30T of annular band 30B and
above annular lid-retention lug 30L as suggested in FIGS. 6
and 7.

Membrane sheet 32 is a multi-layer component compris-
ing an outer bed 321 providing the outer surface 3210, an
inner bed 323 providing the inner surface 3231, and a core
322 interposed between and coupled to outer and inner beds
321, 323. Each of outer bed, core, and inner bed 321-323 is
made of a different material in an illustrative embodiment.

Membrane sheet 32 includes a center plate 32P and an
outer rim 32R as suggested in FIGS. 5A, 6, and 7. Center
plate 32P is arranged to mate with brim 24 of container 12
and close the opening 27 into product-storage region 26
when lid 14 is mounted on container 12. Outer rim 32R is
coupled to and arranged to extend around center plate 32P.
Center plate 32P is round and rim 32R is ring-shaped. Outer
surface 3210 of center plate 32P lies below top surface 30T
of annular band 32B and above annular lid-retention lug
30L.

Sheet-support ring 30 may have any suitable rigid or
semi-rigid character or any suitable round or non-round
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shape in accordance with the present disclosure. Shell-
support ring 30 includes a lid-retention lug 30L or any
suitable bead or engagement means for mating with con-
tainer brim 24 during a capping process to mount lid 14 on
container 12 and also during a repeated lid reclosure process
carried out by consumers after the lid 14 is removed the first
time to open the package 10. Sheet-support ring 30 also
provides a structure for the consumer to push against during
the lid reclosure process. Shell-support ring 30 is made of a
material characterized by high-temperature stability in illus-
trative embodiments.

Membrane sheet 32 is a multi-layer film that is bonded to
sheet-support ring 30 during an insert-molding process in an
illustrative embodiment. An aggressive bond is established
to mate membrane sheet 32 permanently to sheet-support
ring 30.

Membrane sheet 32 is stretched tightly to mate with
container brim 24 whenever lid 14 is mounted on container
12 in illustrative embodiments. Membrane sheet 32 func-
tions to wipe container brim 24 free of contaminants during
capping and lid reclosure as shown, for example, in FIGS.
9A-9C.

Membrane sheet 32 is flexible and configured to move,
deform, and conform in response to changes in pressure
extant in the sealed chamber 100 formed in package 10.
Membrane sheet 32 is peelable to facilitate disengagement
from container brim 24 during removal of lid 14 from
container 12.

Membrane sheet 32 is made of a material characterized by
stiffness, high temperature stability, high puncture resis-
tance, and high burst strength. Membrane sheet 32 provides
a barrier to a fluid material such as liquid, oxygen, moisture,
and solids.

It is within the scope of the present disclosure to bond
membrane sheet 32 to sheet-support ring 30 during a ring-
molding process (in-mold label, IML technology). Mem-
brane sheet 32 is formable during a molding or capping
process using heat and pressure.

It is within the scope of the present disclosure to configure
membrane sheet 32 to provide one or more of the following
tamper-evident indicators: (1) tamper evident through tactile
feel of resistance while removing lid 14 from container; (2)
tamper evident through discoloration due to delamination of
inner be 323 providing peelable and resealable sealant layer;
and (3) tamper evident through discoloration due to stretch-
ing/permanent deformation of one or more of layers 321,
322, 323.

In illustrative embodiments, multi-layer membrane sheet
32 is bonded permanently to shell-support ring 30 through
material adhesion. The film comprising membrane sheet 32
is formed, for example, during an insert molding process.
This encapsulates outer rim 32 R forming a smooth surface
and forming a mechanical bond. Sheet-support ring 30 is
higher than membrane sheet 32 as suggested in the drawings
to pull membrane sheet 32 tight while capping and sealing
so as to accelerate bonding of film sealing layer 323 to
container brim 24 and to stretch all layers 321-323 across
container brim 24.

A package 110 in accordance with another embodiment of
the disclosure is illustrated in FIGS. 11-13. Package 110
includes a container 12 and a lid 114 comprising a sheet-
support ring 30 and a membrane sheet 132. Membrane sheet
132 is formed to include a concave center portion 132C
surrounded by container brim 24. [.id 114 includes a top wall
114T and a side wall 114S depending from a peripheral
portion of top wall 114T.
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Top wall 114T of 1lid 114 is adapted to be moved by
movable sealing head 220 in a container filling and closing
process as suggested in a manner similar to that shown in
FIGS. 9A-9C to wipe any spilled product 306 that was
inadvertently deposited on container brim 24 during filling
of container 12. Top wall 114T is heated using heater 224 to
establish a chemical-bond sealed connection 101 between
top wall 114T of lid 114 and container brim 24 as suggested
in FIG. 10. The applied heat is also high enough to cause any
minute quantity of residual spilled product 306 extant on
container brim 24 to be gasified and pass as a gas 306G
through top wall 114T of lid 114 into the surroundings.
The invention claimed is:
1. A process for coupling a lid to a brim of a container to
close an opening into an interior product-storage region
formed in the container, the process comprising the steps of
providing a lid having an elastic top wall made of an
elastic material and a container having an annular brim
arranged to surround an opening into an interior prod-
uct-storage region formed in the container, wherein the
annular brim includes an inner peripheral surface
bounding the opening, an outer peripheral surface
surrounding the inner peripheral surface, and an
upwardly facing surface lying between and intercon-
necting the inner and outer peripheral surfaces,

moving the elastic top wall of the lid downwardly toward
the annular brim of the container to cause a portion of
the lid to contact the upwardly facing surface of the
annular brim and to locate any spilled product extant on
the upwardly facing surface of the annular brim under
a downwardly facing surface of the elastic top wall of
the lid, and

stretching the elastic top wall of the lid relative to the

annular brim during further movement of the lid rela-
tive to the annular brim of the container to move a
portion of the spilled product extant on the upwardly
facing surface of the annular brim in a radially inward
direction toward and into the interior product-storage
region and a remaining portion of the spilled product
extant on the upwardly facing surface of the annular
brim in a radially outward direction away from the
interior product-storage region and into a radially outer
space provided between the lid and the outer peripheral
surface of the annular brim to cause substantially all of
the spilled product extant on the upwardly facing
surface of the annular brim to be free of spilled product
and to mate with a confronting companion surface of
the downwardly facing surface of the elastic top wall of
the 1lid therebetween so that substantially all of the
spilled product formerly extant on the upwardly facing
surface of the annular brim is wiped away,

wherein the lid includes a sheet-support ring having a

hollow center portion and a membrane sheet made of
the elastic material, the sheet-support ring surrounds
the annular brim during the stretching step, the mem-
brane sheet has an outer surface coupled permanently
to the sheet-support ring prior to the stretching step to
form the lid and an inner surface arranged to face away
from the outer surface and comprise the downwardly
facing surface of the elastic top wall of the lid.

2. The process of claim 1, wherein the outer peripheral
surface of the annular brim has an annular convex rounded
shape and the radially outer surface of the elastic top wall of
the lid is deformed during the stretching step to mate with
and move on the outer peripheral surface of the annular brim
without piercing the elastic top wall as the lid continues to
move downwardly relative to the container.
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3. The process of claim 2, wherein a radially inwardly
moving squeegeing action takes place along the upwardly
facing surface of the annular brim and from the outer
peripheral surface of the annular brim toward the inner
peripheral surface of the annular brim to wipe substantially
all of the spilled product extant on the upwardly facing
surface of the annular brim in a radially inward direction into
the interior product-storage region during movement of the
radially outer surface of the elastic top wall of the lid on the
outer peripheral surface of the annular brim during the
stretching step.

4. The process of claim 2, wherein an acute angle having
an apex on the peripheral surface of the annular brim and
established between the upwardly facing surface of the
annular brim and the downwardly facing surface of the
elastic top of the lid is decreased substantially to zero during
the stretching step to cause the downwardly facing surface
of the elastic top of the lid to mate in stages in a radially
inwardly directed rolling motion with the upwardly facing
surface of the annular brim.

5. The process of claim 1, further comprising the step of
heating the membrane sheet after the stretching step and
wherein the inner surface of the membrane sheet is config-
ured to provide means for chemically bonding with the
upwardly facing surface of the annular brim during the
heating step, separating from the upwardly facing surface of
the annular brim in response to application of an external
peeling force to the membrane sheet to disengage the lid
from the annular brim of the container, and mating tempo-
rarily and repeatedly with the upwardly facing surface of the
annular brim of the container to close the opening into the
interior product-storage region formed in the container each
time the lid is coupled to the container by a consumer so that
any product stored in the interior product-storage region is
retained in a sealed chamber defined by the container and the
lid.

6. The process of claim 1, wherein the sheet-support ring
includes an annular band having a top surface and an annular
lid-retention lug appended to the annular band below the top
surface and arranged to lie under the annular brim of the
container when the lid is coupled to the container, the
membrane sheet includes a center portion arranged to pro-
vide the top wall of the lid and lie above the opening into the
interior product-storage region and above the upwardly
facing portion of the annular brim, and the membrane sheet
further includes an endless portion arranged to surround the
center portion and move on the outer peripheral portion of
the annular brim during the stretching step and to mate
permanently with the sheet-support ring.

7. The process of claim 6, wherein the endless outer
portion of the membrane sheet comprises, in sequence, a
frustoconical segment coupled to the center portion of the
membrane sheet, a cylinder-shaped segment coupled to the
annular band, a first convex annular segment coupled to the
annular lid-retention lug, a concave annular segment
coupled to the annular lid-retention lug, and a second convex
annular segment coupled to the annular lid-retention lug.

8. The process of claim 6, wherein the endless portion of
the membrane sheet includes a radially outwardly facing
annular concave surface mating with the annular lid-reten-
tion lug.

9. The process of claim 8, wherein the annular band
further includes an upper interior wall located between the
top surface and the annular lid-retention lug and a lower
interior wall arranged to lie below and in spaced-apart
relation to the upper interior wall to locate the annular
lid-retention lug therebetween, the endless portion of the
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membrane sheet further includes a radially outwardly facing
upper surface mating with the upper interior wall of the
annular band and a radially outwardly facing lower surface
mating with the lower interior wall of the annular band.

10. The process of claim 9, wherein a portion of the
radially outwardly facing upper surface of the annular band
associated with the top surface of the annular band is
arranged to surround the center portion of the membrane
sheet without contacting the membrane sheet to form an
upwardly opening annular channel between the annular band
and a portion of the outer surface of the membrane sheet.

11. The process of claim 1, wherein the membrane sheet
is a multi-layer component comprising an outer bed provid-
ing the outer surface, an inner bed providing the inner
surface, and a core interposed between and coupled to the
outer and inner beds and wherein each of the outer bed, core,
and inner bed is made of a different material.

12. The process of claim 11, wherein the inner bed
includes metalized low-density polyethylene, polypropyl-
ene-based sealant, blends of polypropylene and polybutane,
as well as EMA-EVA-based sealants.
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13. The process of claim 11, wherein the inner bed is made
of' a composition configured to establish a fluid seal every
time the lid is coupled with the annular brim of the container
after the 1id is first removed from the container.

14. The process of claim 1, further comprising the step of
heating the elastic top wall of the lid to establish a chemical-
bond sealing connection between the elastic top wall of the
lid and the upwardly facing surface of the annular brim of
the container.

15. The process of claim 14, wherein heat in excess of a
selected temperature is applied to the elastic top wall of the
lid during the heating step to cause any residual spilled
product located on the upwardly annular brim in a space
provided between the elastic top wall of the lid and the
annular brim of the container after the stretching step to be
gasified and pass as a gas from the space through the elastic
top wall of the lid into the surroundings so that no spilled
product remains on the annular brim of the container.
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